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%99&'&,1#-41-('&,1*,#:&:7#'&))()#,11#%99&'&,-#9;>,&3F#
#
J.>&'.,1# (/()# &)'1,<# 1-# '&-.# *11)1*2'3).,%91-(/(-# *(,.-(3# +1:1# *11)-# ,->(-117&)&,1)-F# K1'(6#
,..6(*,&6# *((,(# >;;*&6(# :&&# ,44+&-.,-1# *44,-('&,1)# *.&# *(# -1&,-1# *44)&-('&,1)F# K;&-1*,# *(,.-(,#
2*,# %91-(/(# 2=1# -.::&+((-).,1# +;)-1)# +1:1# *11)-# *(=1)# *4>>()0# 2*,# *4>6# ,1))1*,<# 1-# (&6(-(# 2=1)#
%9&)(,1)<# *1,# 4)&# :A5# *&::&# /44*,:.6<# 16(,&# )&&*.6(L# -1&:1# *4>6# -1>+1# *)(,,&7(<# *.&# 1&# ,((6.6# (>.#




H4**.)191# 1,&'1,1# /(# -1&,1# *11)1# *(,.-.,1# *4=-(# +;)/(,944)# -.:61# (&-(*,# *%&7&)# ,&6.,>2='(61)#














Q*,# *11)1%991# 9%=&11,';>*1# 4:# +%&'()6(6(#94,&-&&+,1-# /(# (>1:6(+(-# ,.=-).,-# *11)1*(:6/(-17(F#
R-# *11)1%91# '..-.*,# %99&/(# /(4*,# -;=1:6.,>&**(*,# ?%&7.,-(*,# (/(# :&:7# 9&:7.-.,-1#




T:# 1>&-&# -%=.,<# *.&# *4:-(*-# *11)1# *(:6/(-17(# *4>>()6(-(*,1# :&&<# 1-# '%)1'()# 944)1)# 4:# +%&'().,#
-1&:1-1&,1)-# %99&6(<#'&6(7&# *44,# )..(# +%&# ,((+.-(6(#:&:7# ,16(# &61(()&,# ,&=-*11)-# *(,.-(61,F# G11#





$%&'()%*# +*,-.(%/# 0++-'1%2'/# 3++('3,*'/4# 0%'# +-%-'(.# +(# 56'7,-/,/,# 68'-,*3.-# 0,*%3,/,# 0..-3#




?,&'/%*@# 1,# A.,/%*7'('*3..&'%7# *,,B# (.'/# ,-),3%*'# 3+.3,/,4# &,2,*3,/.*# ,/.05,,3*.-3# (''#
0..-.-,,)&.'/# 0%'# 0,# 3%((%*3,/.*# ..*3'# 688.0..-.),# 0++-.4# 0.*# 3..5,/# 0++*3CC/# 5.(.#
688.0..-.),#0++-'/.),:#
#
D++-'+7,('04# 0.*# *.-).-3# *6(,*3,B# ++3%*.4# .3# ..*3'# 688.0..-.),# 0++-# 3..B# 0++*3CC/# 5.(.#
688.0..-.),# 0++-'),4# ('()# 3%-.B# *.--.# ++3%*.# 1%%&/.# 3,),*'# 0++-'/.# 2'(/,7'*.-4# *++/%*3,B#
0+)%0+(/,/.# 0++*3CC/4# 0..-.68.3# 1,# <2'*0+((,# *'/%*%*3:# D++-'# /'&.03+&'# .*7,*.-# 5,-'7'*.-# 56'#













D6'0# (.-'# 5,,3-%*.# ,--# +-.5,3# 0++-'# +(# +7,(9+-'*./4# +7,# 3%).5%*3.# 1,# (6&0%*3.),:#G6('# 0++-# +(#
(9'3.0*# /.7+)&,,H'-'*.*# 7633.*# &,*0.7,*# +-%0+&&,*4# 0%(,# &.)'++('*# +(# 592.# ..*3'0..-*.3#




.'# +-.# -9B'(%/# 7'()'3# 0..-.0<7B-%*0++-'3%*3:# D..-.0<7B-%*7.3++/'0,# .'# +-.# '*..(.*.*3#




7,2%*# 7'37.# 0%%# 1++0*%-# 0+(*%-3,(/'4# .3# ,'/,3,# 68.3,1,3.-# &,0.(/,/,# 0++-'3%*.-# *++5'3,3%/#















5/'6'# +77*'# )8296/+),):# ;2262*:),):# '9.268).-'779'# 9'96# +22*2&;;2# .<=.-/-.# +'80)# ;)9:/:#
,'-'779':2-# 0)>,&'# ('--'779':2-?# ;7*2# 29)('+# +77*2# 3*:'-./-.2# .)-2(2-.# +)/62()*2# *''+/9/:$#
@<'.2+-# 79# (<86'./:?# 2.# +22*2+3(4*/-;8768)(('# )829:)('92# ,&'# &;2.)0).2# 22-.'# +22*2#
;)8)9:)('92# 79# -.8).226'*'-2:# ;8'78'.22:':?# )6)# +),)-# 79# )'9/*.# 3*:'92# 0/..# &;2.)0).2#














;7*2# +22*2+3(4*/-(2.77:'+)# '-2292-2-.# (&'-.2.),$# F//82(# 7-)# +22*2+3(4*/-&;2.)0)':# 79#
*<4'9/:# +3(4*/-+77*'./-2# .<'29:/-&;;2-$# G"E# &;2.)0).2-.# 3.*2-?# 2.# 2'# 7*2# *<4'9/:# ,&'# 2'# *<4'#
3*'+77*'-#+22*2+3(4*/-+/8-/-.$##
#
H9)('+# +77*2# 2'# *77# //.2# &;2.)0).2# 0)7+-# -3-.22(-2*.# *<4'(&2*:/:# -'--22*)('-2# +),)?# +/':# 3+-#
+77*# 79# 28)9:$# F2**2-# +77*'-# +'802*:)-':#(&*2():#+77*'0/=':# :2.)'*-2*.# 7()# .CC:#//.2# &;2.)0).2#








-.8).226'):# 929:2# ./*2(/-.2# -)),/.)('-2+-$# F22# ,&'()*:)4# )8/.*2:)# ().280)*':2# 3*2?# (':)#
&;2.)0)#*2')4#9.#+22*2+3(4*/-+2-+/-2#+7:/*2=2+3*02*.$#5),)-#;2)+-#7*2()#28'#&;2.)0).2#./9:':2-#
+<'('-.# 0)# ./99',)).*/-.2*2# 0<8692,)':# )8/.2*/-':?# +77*'./-.2*# 7-)*2('-.# 9'96# -2)*# 8<<6'./#
)8/.)('-.# +7**226':26)$# 576/# 22-;77*# 9'(2.)./# 9'96# +7=./('-2:# +77*'# :'82+.78'# 0)#
&;;2)*)0/=).)0)6)# 9'96# ,<*'-9&/-.)0).26)# ('..2# )'9/*.# 2'# .72.)# //2# &;2.)0)# )8296/.?# )':).2-# .)*#
+''82*.# 7()9:):)# +22*2+3(4*/-(2.77:'+)?# ,)':# ./62,:),):# +)# +77*'-'-2-2':# 0)# I,<*'-2':#
,&86/-.'++2#9'96#+77*'#(22-+799).CC#+/*.//8'$##
#















411)15# /(# (&61%71-(/(&)1# 86# 8,.-.6.9# :(,*1*,# 7:88+&*&+&*,# 7;;:(-(# 2<1,# -.66&,# -=<1)17(6.# 6&&#
*11)15# *.&# *(# (&61-1(9'&,-1)1># ?(@.# 11,788)# '(&6&-.9A# 1&# ,%6(,-(6.9# -.66&+((-).,-1# (/()# 2*,*&#
*11)1*2'3).,%71-(/(# 6&&# *11)15# *.&# *(# (&6111,'=:*1> B&61-.69&91,# (*-,17-11:&-&# 2)9/.<.)#
%7&)(,-1# +()9(+()- 2<1,-# +%&# *(<1,-# ,%6(,-# *88,61+(&9# +(,-.,1&9># C(+(*,# 78)6.9# 7(**.9(#
,2,-11',1)-# -.@1A# 1-# /.)@.,-(9(# :&**()&*.'(-# *11)1*(,.-.,-># C.69.3A# 1-# (&61%71-(/(9# 86#
&6-.&-&&+,1)-#,1(96.9#/=:@'&,19#*11)1511,'=:@&90#1-#%7&)(,19#,((*,&9#(:.#(&61'%&,-1-1,-A#*.&#61&9#
,1)1-(-(*,1# 11,-&# *11)1,D# 1-# 6(9# *(,.-(*,&9# 2<-# +%&# '&-.-# 11,-&*11),1-# ,%6(A# *.&# 6(9# +(,-(+(9#
%71-(/(-1# *2,&'.,-1)1D# 1-# %7&)(,19# %7&*,&9# =:(# 71(-2*&,# 8)1+(# ,%6(+(:(# 6&6@# 1-# 6(9# ,1)1-(*,&9#
8'(# '%--1*=&*.# 11,-&# *11)1,># E<1,*&# *88)&,# 1&# 8)6.9# '=:@(-(A# 1-# 8)1*,# ,1(-.9# 6=&-1*,# *11)15
11,'=:@&9# +%&# *11)1-11'(9# 6=9()(*,A# '&))1)1# *%&*# %71-(/(9# 8)1*,# -=<1)17(6.# 7;;:(6.9>##





B&61-.69&91,# 1&# 8)6.9# 6=<(# -1(9)&**.# -1@.-,1'&,-A# 1-# (&9(-(# %7&)(,-1)# ,2,-11',1)-# 8'(69(9(#
(&61*11)-# G&6@)&,1# *11)1,# !"#$%&%'() *!*+(,%!) -*$#.*#() /0"1%!%($!2# H# IBJKL># B*(911'&)&,1# +%&#
*88)&,# -(:+&,# '&61+(# (&61*11)1# 8'(69('&61A# '&,# ,889.,-(3# *:&&-&)&,-# '%-)1'&,-A# +%-(3#
&''&@:(6-&91)# 6=&-1*,#B'11:&*(,# MHN# ((,-(-# /(# ,19(# 8).*8::(,A# *.,# -&<-&# *2''1)9(*,1#'=:*,(#
7%</()&*.'()-# (,.'((# *11)1,A# *.&# *1,*'&61# *2'3)1/(# ,19(# O1,-&,# -113># B&61*11)-# GIBJK&L# 1&#
8'(69(-(# 6&&,('(# )&<-,()-# *.&# ,.<-).,*11)-# G&6@)&,1# *11)1,# %$&(0/(03"$*-) !",,.$%!*&%'() 34%--3# H#
PQIRL# GI.''&6,# STTTL># 4.&# %7&)(61# +()9(3# ,.<-).,*11)-# *%:@1)# -(,1'1)A# ,&&,# 8)1-(-(*,1A# 1-# -(#
+()9(3# *(# (&61*11)-># C.69.3A# 1-# (&61*11)1# 8'(69('&,1)1# 86# %71-(/(-1# 1--1+()'&,-.,1,# +=<1#
-=<1)17(6.#7;;:(-.9#*(#1'(*11),1-#%71-.,-#,&)'(,#7&9(91,> 
 
U.:&6@.9A#'&,# 86#*8::()9(-.9#K%</(5B'11:&*(,A# B(,&(,# /(#O.:887(,A# 86#6=&9(6.9A#1-#*1,*'&,1)#
(&61%71-(/()# 86# :(,*1# 166(,-# *11)1*2'3).,1# *86-1*,-&,# *./.-(9(# *(# *11)1%71-(/(6(# GI.''&6,#
STTTD# I886(6# STTND# V(/8# STTND# JW,-1:# STTNA# +&&9(-.9# RX(&6A# I(::8))# "YZND# [8:-.61# STTZA#
+&&9(-.9#R&)+1:#STT\D#[8:-.61#/-#STTZD#V161,11#STTZL> 
 
B&61%71-(/(9# +(/(+(9#+=@(# ,&<&7=:(,-# -.@1# ,1))1*,A# 1-#(:.# ,((9(# /(# 8'(*,#+%--(#*(#*11)1%71-(/(#
:8))# 6&6@# -=&169(9(# 8'(# *11)1# (:16@.# -81-('&,1# ,16&,-# :171:-.((:&># E*,# %71-(/(-1# (:16@.-#
-(*&,-(+(&9# -1@.:1&9# 86# (,/(8).A# 1-# 71((1@.# &@(# %71-(/(# -1@1+.,# -81-(3#'&6@&)#'==:()# %77&'&,->#
R11@(#86#%71-(/()#)&<-61#.,*.9(A#1-#,11A#'&9(#-(#-113A#86#%&@1>#R1,-(7#78)1#*1:@1#+1169(#%71-(/(-#
*(-,1-('(# ..,&# +%--1&9# +%&# *=,&-).,+&&,1# G](--&1# STTYL># B&61%71-(/(&)1# -.)13# -%1,-(9(A# 1-#
*11)1%771# -81-('&61# +%&3# *((,(# (&9(-(# (&61-1(9'&,-1# 8'(69('&,1)1A# '&,)=3&# 7(:(61+(9# '..#
<.)@(,# *)(,,&# -.)1'.,19# :&&@&1*,('&-1)># C=&169.,*88)&-.,&# -.)13# -.@1+()-# ,&9.9(# %71-(/(-1#
7:(*-&*(@(A#+%&'()9(91,#*88)&-.,-1#(/()#8'(#-1@1+.,-1,-#:==*&9(#/(#8'(#-;;9#(6()22,&9(>#^6#+(/(#
















4.&# ,55+&-.6# %7&-.)1'.,16# /(# %771785-,1,,# 59# 9:;-(+(6# 9&9<# 91&6# (8.-(*,1# %7&)(,-1<(=#


































F;&)(,-1# %;&-.)1'.,19# 86# '%/.-(-.9# )(,-1# 169&# /(# 61691# +(61'(-1# 78&(*.-1,-# =G(,(5(3(,-1:H#
I&1::(# ABBJH# +&&9(-.9# 8'(# ..:&65.-1)1# 6&65# K1&6&65LM8N6-86H# K(&-1'(# ABBODE# P%&,-1# Q78&(*R#
-<7169(3# Q*()9.+.,-# :1(511:&9(# 271)1# (,/(91# *85.)1# ;8,&-&&+,1)-# +%&# 615(-&&+,1)-R# =S# T&(5(&6#
ABBUH# +&&9(-.9# I(:68VV# WJOBDE# X*,# %;;&'&,1# 11)9.,&# 86# +%&'().,# *19(5&# ,229&,-('(-(# (:.-(9(#




%;;&'&,1)1E# P&-.# %;&)(,-1# ,.7-1,# ;8,&-&&+,1# /(# 6%.9)&*.# 78&(*.5(# %;1-(/(-# ,..-&,# -17(# '<:*,(#
-%7.,('()-# 6&65# &6-16,&&+,1'()-# -ZZ9# +%::1)91,# %;1-(/(-15(H# *1))1# 7&66(65.)# 8)&9# 6119,('(9#
%;&)(,19#'&65&)#'81)#;:83)1'((-&)&,19E#F;1-(/(9H#*1,#1&#+<)/169(6.9#8'(#615(-&&+,1-#,.7-.'&,-#
%;&)(,-1,,1H# ,..-,&9# (*-&&+,1)-# 7((:(-(# &6-16,&&+,1,,1# %;;1-ZZ,,1# *%&*# *)(,,&# %;&)(,19H# ;(**.91,#
+(&',1)-#6%.9)&**1#2)1,(691&9#/(#;().91,#%;&)(,-1)#,1)1-(9(#8'(#'%--1*<&*.E#I('(91#%;&)(,-15(#
-ZZ-(91,# 1&# ,..-6.9# -1&,19# %;1-(/(9# *85.# *)(,,&# %;;1-ZZ,,1# 7((:(-(# 15(# +(&',1)-# 6%.9)&**.#




(&61-.51H# '&,# (&-(*,# (+(:9(9(# 6&&# %;1-# *.&# *(# ;&&:1H#'&))1,# %;&)(61# 166(,-# '.5(+()-# -.6613H# 1-#
78&9(# %;&)(,&# ;&91+()-# 61691# Q)<7&'(# (:165.# -,886&,R# =$%58-,*&# WJOUD^# ,11# -,886# (,.3#
+(:(,1'(-1#-1(9'&,-1#6&65#%;1-(/(-1#/(#*((,%;&)(,-1#(3&5(#,((+.-(-(+(#+(71)E#
#
\(71,# *88)&,# ;&9(,&9# %;1-(/(9# +(/()&*.*,# 271*,(# -.66&# 11)H# /88*,.)# +%&# ;<:(,-# ,19(# -1(-(9(#
..:&/()1H# 1-# %;&)(,19# 8)&9# 6%:5(9# +%&# 1-# 61691# ;1:191# ,8-,&(()61# 8).*8:9# /<-(3# ,88+&9(E# \%&5&,#
271*,(,# -.66&,# 8)&# %;&)(,-1)# %;;1-ZZ)1# *1,*169.'&,15(# :(,*.,&E# _15(# 1&# *(,.-(-.9# 1V1*-&&+,1)-E#
F;&)(,19# :<<*&,&9# -&7-&# 8'(+(71)# -11'(91)H# '&,# 1&# 8)6.9# -.66&5(# ,18-.9^# 6<7(# 8)&# +<71,1&9#
-%1691&9#%;;&'&,1,-E##
#
`<&-1*,# (6-&# 271,# JE# *)(,,&# -.66&,# %;&)(,-1)1# *&:/.-('&,2)1,(661H# *.&9# ,..:1'# 8,(# %;&)(,&# 1&#
*&:/.-(6.9#-.66&#/88*,.)#27-15&#,%6(#15(#)(.,1-E#`(9#*(.6&,-(,&9#;(31:1&9H#'&))1)1#-.)&#*&:/.-(9(E#
I11# 8)&# ,('.-&# 8,(# 2)1,(691,-H# (5(# '&--1# 2)1,(691# ;%7&8,(E# F;1-(/(# /().-(,# *85.# -.66&# +<)-1)#
*)(,,&,#:&65&H#16-#1&#;(**.6.9#%;&)(,-1)1#'&65&-#-.51#1&#).51'&,1#15(#*&:/.-('&,1#*87-(H#'&,#8)1*,#
(&9(6.9# )(,-1)# '&9(5&5&# *&:/.-(9(E# ].66&# )%;.# ;88)1# *2,&,# %;1-(/(# *8)'1)-# 8'(+(71)# +1,-)1+()-#
%;&)(,1)-H# *.7.# 6(9# 8)&9# 8'(915(# /%.96.9E# X*,# %;&)(61# +(,-(,0# QP1&)# 86# +()'&,# +&&,# ;(31:&-ER#




(:.-1).H# 1-# 1,&)1# -%,-(# %;&)(,-1# 8)1'(,8)1+(&9# -1(9'&,&# *&:/(91# *88,-('&,1,-H# 15(# 2:&-(-.9#
,2,-11',1)-#1,&)1#-..(#,1))&,1#*&:/(#8'(9.,&E#[.7&,19#8)&9#+<5(#6(;&9#/(#%;1-(/(#;(*.-.9#6<&91#1&#
6%.96.9# %;&)(,-1)-# 2)1# *2'61# ,%6(# *&:/.-('&,-E# I88+&-.9# -.)1'.,1# 7&69('&,1*,# 1&# ;(*.-.9#
!!"
"




577$7&(3"188'00'" .%.-"#70(&737"7'-7"'<'#&%%/0'2&*"='.3'0" &(.3%3'0" &,%)(0%3"18%270&'"3%72,,-%3"
''2#1%-'"&(..%"&'')72*">8%270&'2&".1(&%"#$%%&%2%0&")1&2')%0&*"
"




='2670" /773'23(3" &(..%0" @#75'0" #,,2%0A" &'-%3" 18%270'3" #,.&$,22&:%3*" B.7)%#" 18%270%" 08%#'$370"
#,.&$,22&::3'"7672*"?12')70"#,,2%0",2%"C#0".'.3'0&"&(.3%3'0&"''0&%"#''2'0"67"C#0"/'.'"#''2'0*"D5'0"
&(..%0" 08%#'$370%3" /45')72&" 8,,2'3" 18%270'3" .%.-" C2'644.(3" #,2)'0" &(..%0" '.7)%#" 18%270%" 67"
0'37"#,-("#,.&$,22&::"/42&'2*"
"
='.3'" &(.3%3'" 815672;" #(0" 18%270&'2" 08%#'$3737" 270&%;" &'#%E" #C0%)(0F" #70" 18'&7673" '%" (0(;" '&"
18%270'3"077/73"%0'",)7"&::-7"57##7)7G"+(%"#,.&$,22&::3'"''0)4$#",."7%37&7"18%270'2"7$("07737;"
)%37" &7" ,." 077/(&7.(3" 67" )%37" ,." /''2" /767" 188%37;" 0%%0" /1'&%" ''08,,2" #%$6'237&(3" &(.3%3'0"
18%270&'2&"0''"/1%)72(0"0(($'2")44$72"4$7*"
"
H45'237&%" /''2" C5&" 5,%7#(&;")%0" 188%)%0&" 11.'0&7E*"D5'0" #,,2%0" ,." ,&0(0&7.(3" #7#0" 540&%" ''0&%"
#''2&"/7237/7&"18'&767&"7.37" &(.3'"/'.'"#''2'0"/1%"/'.'"67"''0&%"#''2'0*"D#0"18'&767"7.3%0"#,-("
&(..%"/'.'"#''2'0".%.-"&'%.'"#70(&70"#75'0",)7"&(..%0"''2#1%-'"/'.'"#''2&;" 2%073'0"''0&%#''20'%3"
01.(" 67" C2'07.3'%3" /1%" &'#0&'*" 9''" 18'&767" 7..7E" ''0&%" #''2'0" &(.3'" &'%0&'2'-%" #2700%3'2'*" H7" ,."
.1(32%#;" &72" ,." 0(($'3" ,,&(0'3" 67" &7" 18%270'3" ,." 7#&%%/0'2&" 188'00'" 577$7&(3*" H7" ,." ,072'.(3"
8726(3'2"#''2'#C)E2(0'"#,,2%&(0&'2".%.-"#,22''-%3"8'7/73"&'37")'%0&'$18'&767#0*"
"
I4$70&" &(.3%" C&2'0" 0''" 18'&767"(($%672';" '&" &7" 2%5&072&" '%" 0((37" 18'&737" 0'37" J*" #2700%" 7%.'&" ''0&%"








3%$'#&,$'%3*" I%-')" ,." /767" 7/7&(3" 67" ,&0'#,5'0&" #75'#1.'&;" #(%370" 7%37&7" 18'&767&'2" 67"









!"#"$"%& '(& )*'("+"('& ,--./(01('.& 2",'3$"(",1'& 45/$& ("6"1/$%& 7/$"& ("4'(",1'& 354"&








+()6(# '&-.# %81-(/(-# 11,-&# *11)-# 1'(*11)1# =>>*&/(# -(,1'1):# ?@@)&-(/(6# +%&*,&6# ,11<(# &<(*,#
*@@)&-.,1*,# ,1(6(# 9&&# *11)1# *.&# *(# *@@)&-.,1# ,&,.# *>,&-)1+(6# 11,'>=<&6:# A-# 811<1)6(6(# 71(6#
*11)1*2'3).,-(+(B# 81(*,&6# *@@)&-(/(6# ,1(6'(# *(# %8&@,*.,-1# 11,'>=<&:# ;&&# @)1*,&6# *@@)&-.,16#
%81-(/(-1)1#11,*./.*,:##
#
C1()1# ,1))1# 81(*,&6# %81-(/(-1)1# '%1)6.6# ->&196.,%881'(-1=/()&6# 811<1)6('(# *11)1*2'3).,1#
7>&6# -(+(,&6:# D>&196.,%881# -1*,-&6# +%&*,&6# @))(# *(,.-(/(,>>,-)&*.60# -1(+1-# 1,&-(-(*,1#
-(+(-1*,-&61,-# +>&*,1'(-1,B# *@==(,-(-.6# 8)@**&61,E# +>71'# *(,.-(-(+(-1)1# ,%9(61)1# )&,(-(*,1#
,.)<.61,# ,29@922'1E# 8&*1'(-1)1# -1*,-&61)1# )&,(-(*,1# 11,-&F+191# ,%9(,1)1-.,16E# '&-'1,.<.,-1#
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